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Abstract: Ultrasonography is used in Veterinary Medicine to evaluate the structure of internal organs. 
Interpretation of ultrasound images is dependent on the evaluators experience, the machine settings or the 
frequency at which the scan is made. In order to assess more objectively the interpretation of digital 
ultrasound images, we propose the use of Fractal Analysis (FA) as a complementary method. 
 
Keywords: fractal dimension, fractal analysis, ultrasonography, liver structure. 
 
Introduction Ultrasonography is used in Veterinary Medicine to evaluate the structure 
of internal organs. Interpretation of ultrasound images is dependent on the evaluators experience, 
the machine settings or the frequency at which the scan is made. Recent research papers show 
that the FA might by an efficient tool in characterizing digital medical images regarding their 
texture (Chen D.-R., 2005). The result of FA is represented by the Fractal Dimension (FD) which 
is a numerical value between 1 and 2 (Irini S. Reljin and Reljin B. D., 2002). 
Aims and objectives. To provide an objective evaluation of ultrasound images, we 
proposed the FA of digital ultrasound images, along with standard assessment protocol.  
Materials and methods. Digital ultrasound images were obtained from one healthy dog 
and from three dogs diagnosed with different liver pathologies (metastases from the breast, 
hemangiosarcoma and lymphoma) (Tab 1) in the Clinic of Internal Medicine, Faculty of 




Number of digital ultrasound images taken for each case 
 
 Normal liver Liver metastasis Hemangiosarcoma Lymphoma 
No. of digital ultrasound 
images taken 6 4 16 6 
No. of ROIs 16 16 16 16 
 
In order to achieve Fractal Analysis an equal number of square shaped regions of 
interest (ROIs) were cropped using specialized software PhotoScape© (MOOII TECH©). The 
ROIs were then loaded in the ImageJ™ (Wayne Rasband (HIH), U.S.A.) software and processed 
by the box-counting method.  
The resulted data were recorded and statistically analyzed using the M.S. Excel™ 
(Microsoft™, U.S.A.) and GraphPad InStat™ v3.05 (GraphPad™, U.S.A.) software, by 






Fig. 1. Schematic representation of digital image processing path 
 
Results and Discussion. In Tab 2 the descriptive statistics for the measurements 




Descriptive statistics for the obtained data 
 
 Normal Hepatic metastases Hemangiosarcoma Lymphoma 
No. of Obs. 16 16 16 16 
Mean 1.757 1.705 1.564 1.694 
Median 1.757 1.704 1.561 1.692 
Std. Dev. 0.01537 0.03849 0.08041 0.03581 
Minimum 1.734 1.652 1.407 1.600 
Maximum 1.781 1.776 1.659 1.757 
 
The inferential statistics analysis showed that there is a significant difference between 
(one-way ANOVA, F = 45.376, df = 63, p < 0.05). The post-hoc analysis, represented by the 
Dunnett`s multiple comparison test, revealed a significant differences between the 3 rows of data, 
collected from pathological cases, and the reference data, collected from a healthy patient. These 
findings are detailed in Tab 3. 
Tab 3 
Dunnett`s multiple comparison test results 
 
 Mean difference q p value 
Normal vs. Hepatic metastases 0.05163 3.002 *   p < 0.05 
Normal vs. Hemangiosarcoma 0.19260 11.197 **  p < 0.01 
Normal vs. Lymphoma 0.06269 3.645 **  p < 0.01 
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Conclusion. The statistical evaluation of the data revealed that pathological ultrasound 
images from the liver manifest different levels of complexity as compared with normal liver 
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